This special issue of Protoplasma provides an overview of the current standing of research and knowledge regarding the structure, function, and biological role of plasmodesmata (PD), the small channels through which adjacent plant cells communicate. The idea of creating a special issue on PD was conceived during the international "Plasmodesmata 2010" conference held on March 21-26 in Sydney, Australia. The organization of this meeting was headed by Prof. Robyn Overall (University of Sydney) and brought together researchers studying various aspects of PD structure and regulation, development, virus movement, and macromolecular trafficking. Since the extended network of PD is connected to the vascular phloem for the dissemination of molecules between organs, the meeting also covered aspects of phloem loading and unloading, as well as contributions profiling the composition of phloem exudate. This special issue of Protoplasma combines review articles with original reports describing some of the research presented at the conference. An overview of the conference is given in the introductory article by Jessica Fitzgibbon and Anne Vatén, two PhD students who won prizes for their excellent poster presentations. We hope that the collection of reviews and original articles highlighted in this issue will become an important resource for scientists interested in cell communication and PD-mediated trafficking and that it will attract young researchers to join this exciting and rapidly changing field of research.
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